Portal vein thrombosis (PVT) is a rare complication of liver transplantation which can lead to graft failure and patient death. Treatment can be difficult, especially in cases of PVT from the intrahepatic portal vein to the proximal jejunal veins. A 55-year-old woman had undergone living-donor liver transplantation with splenectomy for end-stage liver cirrhosis due to hepatitis C with hepatocellular carcinoma.
Introduction
Portal vein thrombosis (PVT) is a rare complication of liver transplantation (LT) which can lead to graft failure and patient death. Because PVT can cause symptoms of portal hypertension, such as a rupture of esophageal varices or ascites, both its diagnosis and treatment are important. However, the treatment of PVT is difficult and complicated, especially when the PVT extends from the intrahepatic to the proximal superior mesenteric vein (SMV). Significant progress has been made in interventional radiology procedures regarding complications following LT, and these procedures should be used to treat PVT even in cases of severe PVT after LT. Therefore, we report a 55-year-old woman with severe portal vein thrombosis after living-donor liver transplantation who could treat by repeated, assiduous and precise interventional radiological treatments combined with thrombolytic therapy. (Fig. 1A, B) . However, major collateral veins around the hepatic hilum and the SMV were unable to be used for portal vein reconstruction. We chose not to performed operative treatment for the PVT because the thrombus extended to the intrahepatic portal vein; instead we decided to perform interventional radiology procedures (Fig. 2) .
Case Report
In the first interventional radiology procedure, a radiologist punctured the umbilical portion of the liver, which had hyperechoic material in the lumen, under ultrasonographic guidance and confirmed with Doppler ul- Fig. 3 Arterial portography revealed tiny collateral vessels and total occlusion of the portal venous system (A). Direct portography revealed total occlusion of the portal venous system, including the graft, by a thrombus (B). Fig. 4 The intrahepatic portal vein was recanalized in the fourth session of interventional radiological treatment (A). Furthermore, penetration of a catheter through the thrombus from the umbilical portion to the distal jejunal veins could be done in the same procedure (B). trasonography the absence of portal flow. Arterial portography revealed tiny collateral vessels and total occlusion of the portal venous system (Fig. 3A) . Direct portography revealed total occlusion of the portal venous system, including the graft, by a thrombus (Fig. 3B ).
Catheters were placed into the umbilical portion and the superior mesenteric artery, and urokinase was continuously administered at the rate of 120,000 U/day.
In the second to fifth interventional radiological procedures, repeated thrombectomy and thrombolysis were performed. We were able to penetrate a catheter through the thrombus from the umbilical portion to the patient's jejunal vein and recanalize the intrahepatic portal vein in the fourth treatment session (Fig. 4A, B) .
In the sixth interventional radiological procedure, a 10- In the seventh interventional radiological procedure, confirmation angiography revealed improvement of the stenosis (Fig. 5) .
Several days after the seventh procedure CT revealed a marked decrease in ascites, and favorable perfusion of the contrast medium from the SMV to peripheral intrahepatic portal veins without thrombus in the stents were observed. After the patient was discharged, warfarin potassium was administered, and a target international normalized ratio of approximately 2 was set for the rest of the patient's life. Five years after treatment, the patient is well and without ascites or liver dysfunction, and favorable portal flow has been confirmed with ultrasonography. 
Discussion

Conclusion
Repeated, assiduous and precise interventional radiological treatments combined with thrombolytic therapy, thrombectomy, and metallic stent replacement could be important for treating severe PVT extending from the intrahepatic to the proximal SMV without a steady collat-eral vein after LT. Further studies are needed to determine the optimal treatment of severe PVT.
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